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Acceleration, mass correlated, in reflectron MALDI-TOF mass
spectrometer, 135
Acetone, copper ion solvation by, 453
Acetophenones, para-substituted, chemical mass shifts of, cor-
relation with Brown’s p
 constants, 623
Acidity of uracil and uracil analogs in gas phase: four surpris-
ingly acidic sites and biological implications, 985
Acoustic desorption, laser-induced, charged phenyl radicals
evaporated by, gas-phase reactions of, 192
ADAMS. See Algorithm for discriminant analysis of mass
spectra.
Additives for stabilization of double-stranded DNA in UV-
MALDI-MS, 1129
Adenine-thymine binary-base oligonucleotide dissociations,
positive-ion MALDI-TOF-MS of, 1052
ADME (absorption, distribution, metabolism, and elimination)
assays, parallel LC-MS in, 155
Aerosols, mass spectra of, chemically assigned classification
of, 826
Ag-phenylalanine complex, gas phase fragmentation of, 408
Akabori reaction, microwave-enhanced, for peptide analysis,
839
Algorithm for discriminant analysis of mass spectra (AD-
AMS), aerosol MS chemical classification by, 826
Alkali cation attachment to derivatized fullerene, MALDI of,
1448
Alkali chloride cluster ion dissociation, examined by kinetic
method, heterolytic bond dissociation energies, effective
temperatures, and entropic effects of, 1388
Alkali metal ions, poly(ethylene glycol) doubly and singly
cationized by, 177
Alkali metal-mediated resorcarene capsules: an ESI-FTICR-MS
study on gas phase structure and cation binding of tetra-
ethyl resorcarene and its per-methylated derivative, 851
Alkaloids, structure determination of, by MS, 1254
Amides and amines, proton-bound homodimers and het-
erodimers of, in gas phase, FTICR-MS of, 1273
Amino acid(s), calixarene non-covalent complexes with,
formed by MALDI-MS, 964
Amino acid side chain losses, in electron capture dissociation,
241
2-Aminoimidazolone, oligodeoxynucleotide fragmentation
with, 1190
Analytical mass spectrometry, environmental applications of,
898
Anesthetic, local, cyclodextrin non-covalent complexes with,
comparison using CE and ESI-MS, 928
Aniline oligomers, surface-assisted reduction of, in APCI and
APPI, 109
Anion, electrospray-generated, ion/ion reactions in, 614
Anion adduct generation, ionization and, during MALDI,
1218
Antibiotics, complex oligosaccharide, quadrupole ion trap
multiple-stage MS analysis of, 1313
AP MALDI. See Atmospheric pressure matrix-assisted laser
desorption/ionization.
APCI. See Atmospheric pressure chemical ionization.
APPI. See Atmospheric pressure photoionization.
Application of ESI-FAIMS-MS to analysis of tryptic peptides,
1282
Application of parallel LC-MS for high throughput microso-
mal stability screening of compound libraries, 155
Aqueous solutions, desorption/ionization from, 354
Arachidonic acid, chemically reactive metabolites of, MA
analysis of, 1227
Argon, quantitative analysis of, by quadrupole ion trap MS,
1120
Atmospheric chemistry, of hydroxymethylpropanal, ITMS in,
530
Atmospheric pressure chemical ionization (APCI)
for drug analysis, 204
reduction in, 109
for studying non-polar isomeric hydrocarbons using IMS
and MS with different ionization techniques, 1078
Atmospheric pressure ion lens, improving nebulizer-assisted
electrospray ion sources with, 906
Atmospheric pressure matrix-assisted laser desorption/ioniza-
tion
infrared, of aqueous solutions, 354
phosphopeptide fragmentation by, 274
Atmospheric pressure photoionization (APPI), reduction in,
109
Aza-18-crown-6-ether, proton affinity of, 493
Bacterial classification, neural network models for, 10
Bacterial identification, flow injection ESI-MS in, 118
Benzene, metal halide ion reactivity and binding energy with,
477
Benzophenones, para-substituted, chemical mass shifts of, cor-
relation with Brown’s p
 constants, 623
Biomedical applications, of MALDI-TOF-MS, 1015
,-Bis(4-hydroxybutyl)poly(dimethylsiloxane), GPC-MALDI-
TOF-MS analysis of, 170
Bond dissociation energy, heterolytic, in alkali chloride cluster
ion dissociation, 1388
Book reviews
Analytical Mass Spectrometry: Strategies for Environmental and
Related Applications, 898
Interpreting Protein Mass Spectra: A Comprehensive Resource,
107
Introduction to Proteomics: Tools for the New Biology, 1149
Mass Spectrometry in Drug Discovery, 1356
Mass Spectrometry of Polymers, 1250
Mass Spectrometry PittCon 2002, 749
Practical Spectroscopy Series, Volume 32, Applied Electrospray
Mass Spectrometry, 1013
Borrelia burgdorferi, P13 membrane protein of, MS of, 295
Boundary activation, to effect non-resonant CISE, 650
Branching pattern and sequence analysis of underivatized oli-
gosaccharides by combined MS/MS of singly and doubly
charged molecular ions in negative ion ESI MS, 671
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Brown’s  constant, correlation of para-substituted acetophe-
none and benzophenone chemical mass shifts with, 623
CAD. See Collision-activated dissociation.
Calixarene, amino acid non-covalent complexes with, formed
by MALDI-MS, 964
Capillary, packed, LC-RAM-MS of, 82
Capillary electrophoresis (CE), of local anesthetic-cyclodextrin
non-covalent complexes, 928
Carbon, polymeric electrodes filled with, as ion optical ele-
ments for TOF-MS, 1170
Cation, electrospray-generated, ion/ion reactions in, 614
CE. See Capillary electrophoresis.
Cells, laser microdissected, MALDI-MS analysis of, 1292
CEPH family 1362 STR database, as online resource for char-
acterization of PCR products using ESI-MS, 87
Ceramides
characterization CID-MS/MS with negative ion ESI, 558
lithiated, low energy CAD MS/MS of, with ESI, 680
CH3CH3
, formation from C3H6O
 isomers, 1235
CH3OCH2, reactions with hydrocarbons, 1015
Characterization of amino acid side chain losses in electron
capture dissociation, 241
Characterization of ceramides by low energy CID-MS/MS
with negative ion ESI, 558
Characterization of erythromycin analogs by collisional acti-
vated dissociation and infrared multiphoton dissociation
in a quadrupole ion trap, 630
Characterization of lipooligosaccharides from Haemophilus du-
creyi containing polylactosamine repeats, 724
Characterization of low molecular weight alkoxylated poly-
mers using long column SFC-MS and image analysis-
based quantitation approach, 1195
Characterization of poly(ethylene glycol) esters using low en-
ergy CID in ESI-MS, 888
Characterization of the elusive disulfide bridge forming hu-
man Hb Ta-Li 83 (EF7)Gly 3 Cys variant by ES MS/
MS, 187
Characterization of the P13 membrane protein of Borrelia burg-
dorferi by MS, 295
Charge derivatization, in fragmentation of multiply proton-
ated peptides, 47
Charge effects for differentiation of oligodeoxynucleotide iso-
mers containing 8-oxo-dG residues, 195
Charge tagging, in fragmentation pathway studies of oligonu-
cleotides in MALDI-MS, 1407
Charged phenyl radicals, gas-phase reactions of, 192
ChemApplex program, for peptide mass fingerprinting, scor-
ing methods in, 22
Chemical noise, in MALDI-MS, 129
Chemically assigned classification of aerosol mass spectra, 826
Chromophore labeling, closed-ring, in determining linkages of
linear and branched oligosaccharides, 1322
CID. See Collision-induced dissociation.
CISE. See Collision-induced signal enhancement.
cis-Ru(CN)2(bpy)2, under ion bombardment, electron and
proton transfers observed for, 1209
Collision-activated dissociation (CAD)
erythromycin analog characterization by, 630
low energy, of lithiated ceramides, 680
Collisional activation, -substituted meso-tetraphenylporphy-
rin fragmentation induced by, 1427
Collision-induced decomposition, of leukotriene A4, 1227
Collision-induced dissociation (CID)
ceramide characterization by, 558
of copper ion solvation by acetone, 453
of duplex DNA, multistep mechanism in, 91
electrospray low energy, of protonated cross-linked pep-
tides, 709
ESI-MS with, in qualitative assessment of ionic terpolymer
sample monomer ratios, 921
of long-range glycosyl transfer reactions in gas phase, 325
low energy, of poly(ethylene glycol) esters, 888
SORI induced, precalculating parameters for, 318
Collision-induced signal enhancement (CISE), use of bound-
ary activation to effect non-resonant CISE, 650
Comparing similar spectra, from similarity index to spectral
contrast angle, 85
Comparison of local anesthetic-cyclodextrin non-covalent
complexes using CE and ESI-MS, 928
Comparison of SSI with APCI as interface of HPLC-MS for
analysis of a drug and its metabolites, 204
Comparison of the CID of duplex DNA at different collision
regimes, multistep dissociation mechanism in, 91
Compound libraries, microstability screening of, parallel
LC-MS in, 155
Computational chemistry, of ionic and neutral P(OH)2
/ in
gas phase, 250
Computational study of double hydrogen migration in molec-
ular ions of endo tricyclo5.2.1.02,6decene, 1186
Conductive carbon-filled polymeric electrodes: novel ion opti-
cal elements for TOF-MS, 1170
Conformational studies of Zn-ligand-hexose diastereomers
using ion mobility measurements and density functional
theory calculations, 284
Contrast angle, in spectral comparison, 85
Copper ions, solvation by acetone, 453
Correlations of chemical mass shifts of para-substituted aceto-
phenones and benzophenones with Brown’s p
 constants,
623
Cumulative distribution functions to characterize MS of intact
proteins, 40
Cyclodextrin complexes
with local anesthetic, comparison using CE and ESI-MS, 928
specificity of, electrospray MS of, 946
Cytochrome c ions, gas phase studies of, temperature-depen-
dent H/D exchange in, 506
Cytochrome c-cytochrome b5 complex, MS/MS of, 59
De novo sequencing of peptides using MALDI-TOF-TOF, 784
Defining and using microbial spectral databases, 875
Density functional theory calculations, of Zn-ligand-hexose
diastereomers, 284
Deprotonated peptides, fragmentation of, phenylalanine and,
1242
Desorption/ionization of biomolecules from aqueous solu-
tions at atmospheric pressure using an infrared laser at 3
m, 354
Detailed analysis of ,-bis(4-hydroxybutyl)poly(dimethylsi-
loxane) using GPC-MALDI-TOF-MS, 170
Determination of linkages of linear and branched oligosaccha-
rides using closed-ring chromophore labeling and nega-
tive ion trap MS, 1322
Development of generic LC-MS using experimental design, 2
Differentiation of stereoisomeric steroids by reactions with
phosphenium ions, 362
Direct analysis of laser capture microdissected cells by
MALDI-MS, 1292
Direct detection and quantitation of He@C60 by ultrahigh res-
olution FTICR-MS, 1349
Dissociation of different conformations of ubiquitin ions, 719
DNA
double-stranded, stabilizing in ultraviolet MALDI-MS, 1129
duplex, CID of, multistep mechanism in, 91
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Double hydrogen migration, in endo tricyclo5.2.1.02,6decene,
1186
DREAMS. See Dynamic range enhancement applied to mass
spectrometry.
Drift gas selectivity, high resolution ESI-IMS of, 300
Drug analysis, SSI vs APCI for, 204
Dueling ESI: instrumentation to study ion/ion reactions of
electrospray-generated cations and anions, 614
Dynamic range enhancement applied to mass spectrometry
(DREAMS), increased proteome coverage with, in peptide
abundance measurements, 954
ECD. See Electron capture dissociation.
Ecotin, thermal dissociation of, in gas phase, 1432
Editorials, 1, 417, 587, 759, 1253, 1359
EIMS. See Electron ionization mass spectrometry.
Electron capture dissociation (ECD)
amino acid side chain losses in, 241
in identification and localization of fatty acid modification
in ghrelin, 1443
of peptides, in Fourier transform MS, 1396
Electron ionization mass spectrometry (EIMS), coupling to
liquid chromatography, 265
Electron transfer, observed in mass spectra, 1209
Electrospray ion sources, nebulizer-assisted, improvement by
atmospheric pressure ion lens, 906
Electrospray ionization (ESI)
cations and anions in, ion/ion reactions of, 614
of ceramides, 558
lithiated, 680
in tetracycline characterization, 543
Electrospray ionization mass spectrometry (ESI-MS)
CEPH family 1362 STR data base verification of, 97
CID with, in qualitative assessment of ionic terpolymer
sample monomer ratios, 921
coupling liquid chromatography to, 265
dueling, 614
flow injection, in bacterial identification, 118
H/D exchange of hydrophobic peptides by, 1376
ITMS coupled to, phosphopeptide fragmentation by, 274
of local anesthetic-cyclodextrin non-covalent complexes, 928
negative, MS/MS of singly and doubly charged ions in, 671
of peptide-peptide interactions, 166
of poly(ethylene glycol) esters, 888
of protein, 107
Electrospray ionization source H/D exchange: LC-MS and
LC-MS/MS for characterization of metabolites, 345
Electrospray ionization-Fourier transform ion cyclotron reso-
nance mass spectrometry (ESI-FTICR-MS)
of alkali metal-mediated resorcarene capsule complexes, 851
employing data-dependent external ion selection and accu-
mulation, 144
of sample preparations for PCR product mass measure-
ments, 338
Electrospray ionization-high field asymmetric waveform ion
mobility spectrometry-mass spectrometry (ESI-FAIMS-
MS), for tryptic peptide analysis, 1282
Electrospray ionization-ion mobility spectrometry, high reso-
lution, drift gas selectivity in, 300
Electrospray ionization-quadrupole time-of-flight tandem
mass spectrometry (ESI-quadrupole TOF-MS/MS), nega-
tive mode, in sequencing multiantennary N-glycans, 1138
Electrospray low energy CID and MALDI PSD fragmentations
of protonated sulfinamide cross-linked peptides, 709
Electrospray mass spectrometry
negative ion adduct stability in, multiple hydrogen bonding
and, 1360
sequential, for structural elucidation of macrolide agly-
cones, 862
specificity of cyclodextrin complexes detected by, 946
Electrospray tandem mass spectrometry
of ceramides, lithiated, 680
in characterization of human Hb Ta-Li 83 (EF7)Gly 3 Cys
variant by, 187
in locating abasic sites in oligodeoxynucleotides, 1418
of mixed-sequence RNA/DNA oligonucleotides, 936
Enndo tricyclo5.2.1.02,6decene, double hydrogen migration
in, 1186
Entropic effects, in alkali chloride cluster ion dissociation,
1388
Entropy, apparent, meaning of, 435
Environmental applications, of analytical MS, 898
Erythromycin analogs, characterization by CAD and IRMPD,
630
ESI-FAIMS-MS. See Electrospray ionization-high field asym-
metric waveform ion mobility spectrometry-mass spectro-
metry.
ESI-MS. See Electrospray ionization mass spectrometry.
Ethers, lariat crown, lysine probing by, in peptides, 493
Evaluation of role of multiple hydrogen bonding in offering
stability to negative ion adducts in electrospray MS, 1360
Evaluation of sample preparation techniques for mass mea-
surements of PCR products using ESI-FTICR-MS, 338
Evaluation of small mass spectrometer systems for permanent
gas analysis, 1005
Everninomicins, quadrupole ion trap multiple-stage MS anal-
ysis of, 1313
Evidence for long-range glycosyl transfer reactions in gas
phase, 325
Experimental and theoretical studies of diatomic gold halides,
485
Experimental design, of generic LC-MS, 2
Factors governing solubilization of phosphopeptides retained on
ferric NTA IMAC beads and their analysis by MALDI-
TOF-MS, 1042
Fatty acid, modification in ghrelin, ECD identification and
localization of, 1443
Ferric NTA IMAC beads, solubilization of phosphopeptides
retained on, MALDI-TOF-MS of, 1042
Flow injection electrospray ionization mass spectrometry, of
crude cell extracts for high throughput bacterial identifi-
cation, 118
Fluorescence, of trapped ions, measurement with zero back-
ground detection, 696
Fluorocarbons, SAMs of, methyl cation neutralization at, 1151
Formation and fate of ion pairs during MALDI analysis: an-
ion adduct generation as indicative tool to determine ion-
ization processes, 1218
5-Formyluracil, oligodeoxynucleotide fragmentation with,
1190
Four decades of structure determination by MS: from alka-
loids to heparin, 1254
Fourier transform ion cyclotron resonance mass spectrometry
(FTICR-MS). See also Electrospray ionization-Fourier
transform ion cyclotron resonance mass spectrometry.
DREAMS in, increased proteome coverage with, in peptide
abundance measurements, 954
of in-source H/D exchange and ion molecule reactions, 308
mass measurement errors in, 99
in Neisseria gonorrhoeae lipooligosaccharide characterization,
571
peak interference in, 387
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of proton-bound heterodimers and homodimers of amides
and amines, in gas phase, 1273
in resolution, identification, and screening of non-covalent
complexes of Hck Src homology 2 domain receptor and
ligands from a 324-member peptide combinatorial library,
1162
ultrahigh resolution, in He@C60 detection and quantitation,
1349
Fourier transform mass spectrometer, ECD of peptides in,
1396
Fourier transform mass spectrometry (FTMS)
high pressure, ganglioside analysis by, 402
of long-range glycosyl transfer reactions, 325
Fragmentation
of -substituted meso-tetraphenylporphyrins induced by
high energy collisional activation, 1427
of deprotonated ions of oligodeoxynucleotides carrying
5-formyluracil or 2-aminoimidazolone, 1190
of deprotonated peptides, phenylalanine and, 1242
of multiply protonated peptides, charge derivatization and,
47
of phosphopeptides by atmospheric pressure MALDI and
ESI-ion trap MS, 274
Fragmentation pathway studies of oligonucleotides in
MALDI-MS by charge tagging and H/D exchange, 1407
Frequency shifts due to the interference of resolved peaks in
magnitude mode FTICR-MS, 387
FTICR-MS. See Fourier transform ion cyclotron resonance
mass spectrometry.
FTMS. See Fourier transform mass spectrometry.
Fullerene, derivatized, alkali cation attachment to, MALDI of,
1448
Ganglioside analysis, by high pressure MALDI-FTMS, 402
Gas analysis, small MS systems for, 1005
Gas phase
ecotin thermal dissociation in, 1432
of growth hormone secretagogue, rearrangement after MS/
MS, 371
ionic and neutral P(OH)2/ in, MS/MS and computational
chemistry of, 250
long-range glycosyl transfer reactions in, 325
proton-bound heterodimers and homodimers of amides and
amines in, FTICR-MS of, 1273
uracil and uracil analog acidity in, 985
Gas phase conformations of cationized poly(styrene) oli-
gomers, 499
Gas phase fragmentation of the Ag-phenylalanine complex:
cation- interactions and radical cation formation, 408
Gas phase ion-molecule reactions of transition metal complex-
es: effect of different coordination spheres on complex
reactivity, 813
Gas phase reactions
of charged phenyl radicals with neutral biomolecules evap-
orated by laser-induced acoustic desorption, 192
of trimethyl borate with phosphates and their non-covalent
complexes, 1088
Gas phase studies, of cytochrome c ions, temperature-depen-
dent H/D exchange in, 506
Gel permeation chromatography-matrix-assisted laser desorp-
tion ionization, ,-bis(4-hydroxybutyl)poly(dimethylsi-
loxane) analysis using, 170
General method for precalculation of parameters for sustained
off resonance irradiation/collision-induced dissociation,
318
Generation and characterization of ionic and neutral P(OH)2/
in gas phase by MS/MS and computational chemistry,
250
Genotyping, ESI-MS in, online data base for, 87
Ghrelin, fatty acid modification in, identification and localiza-
tion by ECD, 1443
N-Glycans, multiantennary, sequencing with ESI-quadrupole
TOF-MS/MS, 1138
Glycopeptide mixtures, heterogeneous, precursor ion scanning
of, 1065
Glycosyl transfer reactions, long-range, in gas phase, 325
GPC-MALDI. See Gel permeation chromatography-matrix-
assisted laser desorption ionization.
Group 15 tetrachloride anions, thermochemistry of, 469
Growth hormone secretagogue, MS/MS of, 371
Guided ion beam MS/MS, to determine thermochemistry, 419
Haemophilus ducreyi, lipooligosaccharides from, polylactosamine
repeats in, 724
Halides
diatomic gold, experimental and theoretical studies of, 485
metallic, reactivity and binding energy with benzene, 477
Hck Src homology 2 domain receptor, identification and
screening of, FTICR-MS in, 1162
He@C60, detection and quantitation by ultrahigh resolution
FTICR-MS, 1349
Helium, quantitative analysis of, by quadrupole ion trap MS,
1120
Hemoglobin Ta-Li 83 (EF7)Gly 3 Cys variant, ES MS/MS
of, 187
Heparin, structure determination of, by MS, 1254
Heterodimers and homodimers, of amides and amines, pro-
ton-bound in gas phase, FTICR-MS of, 1273
High performance liquid chromatography-mass spectrometry,
SSI vs APCI as interface of, in drug analysis, 204
High pressure MALDI-FTMS for minimization of ganglioside
fragmentation, 402
High voltage RF oscillator for driving multipole ion guides,
1370
Hydrocarbons
CH3OCH2 reactions with, 1015
non-polar isomeric, APCI studies of, 1078
SAMs of, methyl cation neutralization at, 1151
Hydrogen, quantitative analysis of, by quadrupole ion trap
MS, 1120
Hydrogen bonding, multiple, in negative ion adduct stability
in electrospray MS, 1360
Hydrogen migration, double, in endo tricyclo5.2.1.02,6decene,
1186
Hydrogen/deuterium exchange
electrospray ionization source, LC-MS and LC-MS/MS of
metabolites, 345
in fragmentation pathway studies of oligonucleotides in
MALDI-MS, 1407
of hydrophobic peptides in model membranes by ESI-MS,
1376
in-source, MALDI-FTICR-MS of, 308
temperature-dependent, in gas phase studies of cytochrome
c ions, 506
in tetracycline characterization, 543
Hydrophobic peptides, H/D exchange of, by ESI-MS, 1376
Hydroxymethylpropanal, analytical and atmospheric chemis-
try of, ITMS in, 530
Identification and localization of fatty acid modification in ghre-
lin by ECD, 1443
Image analysis, polymer characterization with, 1195
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IM-MALDI. See Ion mobility matrix-assisted laser desorption
ionization.
Importance of ions and ion-molecule reactions to plasma-sur-
face interface reactions, 518
Importance of preferential solvation of CN ligands in electron
and proton transfers observed for cis-Ru(CN)2(bpy)2 un-
der ion bombardment, 1209
IMS. See Ion mobility spectrometry.
Increased proteome coverage for quantitative peptide abun-
dance measurements based upon high performance sepa-
rations and DREAMS FTICR-MS, 954
Inductively coupled plasma mass spectrometer, with axial
field in quadrupole reaction cell, 1176
Industrial proteomics, 759
improved coverage of, nano LC/MS/MS for, 760
MALDI-quadrupole TOF-MS of peptides in, 772
MALDI-TOF-TOF in peptide sequencing, 784
novel precursor ion discovery method on a hybrid quadru-
pole orthogonal acceleration TOF-MS for studying pro-
tein phosphorylation, 792
in vivo labeling: glimpse of dynamic proteome and addi-
tional constraints for protein identification, 804
Informatics, focus on, 1
Infrared MALDI-MS
of aqueous solutions, 354
laser pulse duration role in, 978
mean initial ion velocities in, 209
Infrared multiphoton dissociation, in quadrupole ion trap,
erythromycin analog characterization by, 630
In-source H/D exchange and ion molecule reactions using
MALDI-FTICR-MS with pulsed collision and reaction
gases, 308
Investigation
of charge derivatization influence of the fragmentation of
multiply protonated peptides, 47
of drift gas selectivity in high resolution ion mobility spectro-
metry with MS detection, 300
Ion adduct, negative, stability in electrospray MS, multiple
hydrogen bonding and, 1360
Ion beam MS/MS, guided, to determine thermochemistry, 419
Ion extraction, improved, from linear octopole ion trap,
SIMION analysis and experimental demonstration of,
1304
Ion flow tube studies, CH3OCH2 reactions with hydrocar-
bons in, 1015
Ion guides, multipole, driving by high voltage RF oscillator,
1370
Ion mobility, of Zn-ligand-hexose diastereomers, 284
Ion mobility matrix-assisted laser desorption ionization, of
non-covalent complexes, 167
Ion mobility spectrometry
in APCI studies of non-polar isomeric hydrocarbons, 1078
high resolution, drift gas selectivity in, 300
Ion molecule reactions, in-source, MALDI-FTICR-MS of, 308
Ion optical elements, for TOF-MS, conductive carbon-filled
polymeric electrodes as, 1170
Ion pairs, anion adduct generation and, during MALDI, 1218
Ion scanning in positive mode, for phosphopeptide analysis,
derivatization strategy for, 996
Ion selection and accumulation, data-dependent external, in
ESI-FTICR-MS, 144
Ion thermochemistry, focus on, 417
Ion trap
linear, ion quadrupole excitation resonance shifts in, 577
linear octopole, ion extraction from, SIMION analysis and
experimental demonstration of, 1304
measuring fluorescence of molecular ions trapped in, with
zero background detection, 696
Ion trap mass spectrometry
in advances in analytical and atmospheric chemistry of
2-hydroxy-2-methylpropanal, a proposed photooxidation
product of 2-methyl-3-buten-2-ol, 530
ESI coupled to, phosphopeptide fragmentation by, 274
negative, in determining linkages of linear and branched
oligosaccharides, 1322
personal perspective on, 589
quadrupole
plasticizer contamination from vacuum system O-rings
in, 901
in quantitative analysis of H2, He, O2, and Ar, 1120
secondary ion microprobe, 1099
Ion velocities, mean initial, in infrared MALDI-MS, 209
Ionic terpolymer samples, monomer ratios in, qualitative as-
sessment by ESI-MS with CID, 921
Ion/ion reactions, of ESI cations and anions, 614
Ionization, atmospheric pressure chemical, reduction in, 109
IRMPD. See Infrared multiphoton dissociation.
Isomeric mixtures, structural analysis of, by nano-electrospray
MS, 1341
Isomeric tryptophans, modified, structural characterization
and differentiation of, 1298
ITMS. See Ion trap mass spectrometry.
Kinetic method
in examination of alkali chloride cluster ion dissociation,
1388
microcanonical analysis of, 435
Labeling in vivo, for protein identification, 804
Lariat crown ethers, lysine probing by, in peptides, 493
Laser desorption ionization, sub-micrometer resolved,
SMALDI for, 735
Laser microdissected cells, MALDI-MS analysis of, 1292
Laser pulse, duration of, in infrared MALDI-MS, 978
Laser-induced acoustic desorption, charged phenyl radicals
evaporated by, gas-phase reactions of, 192
LC. See Liquid chromatography.
LC-MS. See Liquid chromatography mass spectrometry.
LC-RAM-MS. See Liquid chromatography radiochemical activ-
ity monitor mass spectrometry.
Leukotriene A4, collision-induced decomposition of, 1227
Lipooligosaccharides
from Haemophilus ducreyi, polylactosamine repeats in, 724
from Neisseria gonorrhoeae, FTICR-MS in characterization of,
571
Liquid chromatography (LC), coupling EIMS to, 265
Liquid chromatography mass spectrometry (LC-MS)
of electrospray ionization source H/D exchange metabo-
lites, 345
generic, using experimental design, 2
for high throughput microsomal stability screening of com-
pound libraries, 155
Liquid chromatography radiochemical activity monitor mass
spectrometry (LC-RAM-MS), of packed capillary, 82
Liquid chromatography tandem mass spectrometry (LC-MS/
MS)
of electrospray ionization source H/D exchange metabo-
lites, 345
variable flow nanoscale, for improved proteome coverage,
760
Location of abasic sites in oligodeoxynucleotides by MS/MS
and by chemical cleavage initiated by an unusual reaction
of the ODN with MALDI matrix, 1418
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Lysine, lariat crown ether probing of, in peptides, 493
Macrolide aglycones, structural elucidation of, 862
MALDI. See Matrix-assisted laser desorption ionization entries.
Mass correlated acceleration in a reflectron MALDI-TOF mass
spectrometer, an approach for enhanced resolution over a
broad mass range, 135
Mass measurement errors caused by “local” frequency pertur-
bations in FTICR-MS, 99
Mass spectra, of intact proteins, cumulative distribution func-
tions in, 40
Mass spectral characterization of tetracyclines by ESI, H/D
exchange, and multiple stage MS, 543
Mass spectrometer systems, small, for gas analysis, 1005
Mass spectrometric analysis of leukotriene A4 and other
chemically reactive metabolites of arachidonic acid, 1227
Mass spectrometric strategy for characterization of lipooligo-
saccharides from Neisseria gonorrhoeae using FTICR, 571
Mass spectrometry. See also Liquid chromatography-mass spec-
trometry.
not just a structural tool: the use of guided ion beam
MS/MS to determine thermochemistry, 419
oligonucleotide sequencing by, SOS program in, 200
Matrix methods, to calculate stability diagrams in quadrupole
MS, 597
Matrix-assisted laser desorption ionization (MALDI)
of alkali cation attachment to derivatized fullerene, 1448
atmospheric pressure. See Atmospheric pressure matrix-
assisted laser desorption/ionization.
ion mobility, of non-covalent complexes, 167
ion pairs and anion adduct generation during, 1218
for peptide mass fingerprinting, scoring methods in, 22
of protonated cross-linked peptides, 709
Matrix-assisted laser desorption ionization mass spectrometry
(MALDI-MS)
calixarene-amino acid non-covalent complexes formed by,
964
chemical noise in, 129
fragmentation studies of oligonucleotides in, by charge tag-
ging and H/D exchange, 1407
infrared
laser pulse duration role in, 978
mean initial ion velocities in, 209
of in-source H/D exchange and ion molecule reactions, 308
of laser microdissected cells, 1292
in locating abasic sites in oligodeoxynucleotides, 1418
of protein, 107
ultraviolet, stabilizing double-stranded DNA in, 1129
Matrix-assisted laser desorption ionization orthogonal quad-
rupole time-of-flight mass spectrometry (MALDI-quadru-
pole TOF-MS), pseudo-MS3 in, 1034
Matrix-assisted laser desorption ionization time-of-flight mass
spectrometry (MALDI-TOF-MS)
biomedical applications of, 1015
of peptides, 772, 784
positive-ion, in study of adenine-thymine binary-base oligo-
nucleotide dissociations, 1052
quantitative analysis of technical polymer mixtures by, 914
reflectron, mass correlated acceleration in, 135
of solubilization of phosphopeptides retained on ferric NTA
IMAC beads, 1042
Matrix-assisted laser desorption ionization-Fourier transform
mass spectrometry (MALDI-FTMS), high pressure, gangli-
oside analysis by, 402
Measurement errors, in FTICR-MS, 99
Measurements of mean initial velocities of analyte and matrix
ions in infrared MALDI-MS, 209
meso-Tetraphenylporphyrins, -substituted, fragmentation in-
duced by high energy collisional activation, 1427
Metal complexes, gas phase coordination chemistry of, 813
Metal halide ions, reactivity and binding energy with ben-
zene, 477
Metal ions, alkali, poly(ethylene glycol) doubly and singly
cationized by, 177
Methyl cation, neutralization at hydrocarbon and fluorocar-
bon SAMs, 1151
Microbial spectral databases, defining and using, 875
Microcanonical analysis of the kinetic method: the meaning of
the “apparent entropy,” 435
Microwave-enhanced Akabori reaction for peptide analysis,
839
Milk, human, oligosaccharides in, structural analysis of, 1331,
1341
Molecular scanner, peptide mass spectra on, visualization and
analysis of, 221
MS. See Mass spectrometry.
MS/MS. See Tandem mass spectrometry.
Multiple-stage MS analysis of complex oligosaccharide antibi-
otics (everninomicins) in quadrupole ion trap, 1313
Multipole ion guides, driving by high voltage RF oscillator,
1370
Nano-electrospray MS, in structural analysis of oligosaccharides
in human milk, 1331, 1341
Nebulizer-assisted electrospray ion sources, improvement by
atmospheric pressure ion lens, 906
Neisseria gonorrhoeae lipooligosaccharides, FTICR-MS in char-
acterization of, 571
Neural network models, for bacterial classification, 10
Neutralization of methyl cation via chemical reactions in low
energy ion-surface collisions with fluorocarbon and hy-
drocarbon self-assembled monolayer films, 1151
New derivatization strategy for analysis of phosphopeptides
by precursor ion scanning in positive ion mode, 996
Nitrogen compounds, CH3OCH2 reactions with, 1028
Noise, chemical, in MALDI-MS, 129
Novel interface for variable flow nanoscale LC/MS/MS for
improved proteome coverage, 760
Novel precursor ion discovery method on a hybrid quadru-
pole orthogonal acceleration TOF-MS for studying pro-
tein phosphorylation, 792
Octopole ion trap, linear, ion extraction from, SIMION analysis
of, 1304
Oligodeoxynucleotides
abasic site location in, by MS/MS, 1418
differentiating 8-oxo-dG residues in, 195
fragmentation with 5-formyluracil or 2-aminoimidazolone,
1190
Oligonucleotides
adenine-thymine binary-base, dissociation of, positive-ion
MALDI-TOF-MS of, 1052
fragmentation pathway studies of, in MALDI-MS, by charge
tagging and H/D exchange, 1407
mixed-sequence RNA/DNA, electrospray MS/MS of, 936
sequencing of, SOS program in, 200
Oligosaccharide(s)
in human milk, structural analysis of, 1331, 1341
linear and branched, linkages of, 1322
underivatized, branching pattern and sequence analysis of,
671
Oligosaccharide antibiotics, complex, quadrupole ion trap
multiple-stage MS analysis of, 1313
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On the nature of the chemical noise in MALDI mass spectra,
129
Optimization of experimental parameters for ECD of peptides
in Fourier transform mass spectrometer, 1396
O-rings, in vacuum system, plasticizer contamination from, in
quadruple ion trap mass spectrometer, 901
8-Oxo-dG residues, differentiation of, in oligodeoxynucleoti-
des, 195
Oxygen, quantitative analysis of, by quadrupole ion trap MS,
1120
Oxygen compounds, CH3OCH2 reactions with, 1028
P(OH)2/, ionic and neutral in gas phase, MS/MS and computa-
tional chemistry of, 250
P13 membrane protein, of Borrelia burgdorferi, MS of, 295
Packed capillary, LC-RAM-MS of, 82
PCR amplicons, single-stranded, production of, 232
PCR product mass measurements, preparing samples for, ESI-
FTICR-MS in, 338
Peak interference in FTICR-MS, 387
Peptide(s). See also Protein(s).
analysis of, microwave-enhanced Akabori reaction for, 839
deprotonated, fragmentation of, phenylalanine and, 1242
ECD of, in Fourier transform MS, 1396
lariat crown ether lysine probing in, 493
mass fingerprinting of, MALDI in, scoring methods in, 22
mass spectra of, on molecular scanner, visualization and
analysis of, 221
measuring abundance of, increased proteome coverage with
DREAMS, 954
multiply protonated, fragmentation of, charge derivatization
and, 47
sequencing of
MALDI TOF-TOF in, 784
MALDI-quadrupole TOF-MS in, 772
tryptic, analysis with ESI-FAIMS-MS, 1282
Peptide-peptide interactions, IM-MALDI, orthogonal TOF-MS,
and ESI-MS of, 167
N-Phenyl-1,4-phenylenediimine, surface-assisted reduction of,
in APCI and APPI, 109
Phenylalanine, effect deprotonated peptide fragmentation,
1242
Phosphates, trimethyl borate gas phase reactions with, 1088
Phosphenium ions, stereoisomeric steroid differentiation by
reactions with, 362
Phosphopeptides
analysis by precursor ion scanning, in positive ion mode,
derivatization strategy for, 996
fragmentation by AP MALDI and ESI coupled to ITMS, 274
retained on ferric NTA IMAC beads, solubilization of,
MALDI-TOF-MS of, 1042
Photoionization, atmospheric pressure, reduction in, 109
Piperidine, DNA duplex destabilization induced by, in pro-
duction of single-stranded PCR amplicons, 232
Plasma-surface interface reactions, ion-molecule reactions to,
518
Plasticizer contamination from vacuum system O-rings in a
quadrupole ion trap mass spectrometer, 901
Poly(ethylene glycol) doubly and singly cationized by differ-
ent alkali metal ions, relative cation affinities and cation-
dependent resolution in a quadrupole ion trap mass spec-
trometer, 177
Poly(ethylene glycol) esters, low energy CID ESI-MS of, 888
Polylactosamine repeats, in lipooligosaccharides from Hae-
mophilus ducreyi, 724
Polymer(s)
biodegradable, quantitative TOF-SIMS of, 1108
characterization with SFC-MS and image analysis-based
quantitation, 1195
Polymer mixtures, quantitative analysis by MALDI-TOF-MS,
914
Polymeric electrodes, conductive carbon-filled, as ion optical
elements for TOF-MS, 1170
Poly(styrene) oligomers, cationized, gas phase conformations
of, 499
Post decay source (PSD) analysis, of protonated cross-linked
peptides, 709
Practical quantitative biomedical applications of MALDI-TOF-
MS, 1015
Precursor ion scanning
for detection and structural characterization of heteroge-
neous glycopeptide mixtures, 1065
in positive ion mode, for phosphopeptide analysis, derivati-
zation strategy for, 996
Proline analogs, proton affinity of, 72
Protein(s). See also Peptide(s).
identification of, in vivo labeling for, 804
intact, cumulative distribution functions in MS of, 40
interpreting mass spectra of, 107
phosphorylation of, precursor discovery for, 792
Protein-protein complexes, MS/MS of, 59
Proteome coverage, in peptide abundance measurements, us-
ing DREAMS, 954
Proteomics. See also Industrial proteomics.
Proton affinity
of aza-18-crown-6-ether, 493
of proline analogs using kinetic method with full entropy
analysis, 72
Proton transfer, observed in mass spectra, 1209
Proton-bound homodimers and heterodimers of amides and
amines in gas phase: equilibrium studies by FTICR-MS,
1273
PSD. See Post decay source analysis.
Pseudo-MS3 in a MALDI orthogonal quadrupole-TOF-MS,
1034
Pulsed fluorescence measurements of trapped molecular ions
with zero background detection, 696
Qscore: an algorithm for evaluating SEQUEST database search
results, 378
Quadrupole excitation, resonance shifts in, 577
Quadrupole ion trap/trapping
calculating stability diagrams in, matrix methods for, 597
IRMPD in, erythromcyin analog characterization by, 630
in multiple-stage MS analysis of complex oligosaccharide
antibiotics, 1313
plasticizer contamination from vacuum system O-rings in,
901
poly(ethylene glycol)-cation interactions in, 177
for proton affinity of proline analogs, 72
two-dimensional, 659
Quadrupole reaction cell, inductively coupled plasma mass
spectrometer with axial field in, 1176
Quadrupole time-of-flight mass spectrometer
MALDI orthogonal, pseudo-MS3 in, 1034
precursor discovery for protein phosphorylation on, 792
Qualitative assessment of monomer ratios in putative ionic
terpolymer samples by ESI-MS with CID, 921
Quantitative analysis of technical polymer mixtures by
MALDI-TOF-MS, 914
Quantitative TOF-SIMS analysis of oligomeric degradation
products at the surface of biodegradable polymers, 1108
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Radiochemical detection for packed capillary LC-MS, 82
Reactions of CH3OCH2 with hydrocarbons and O, N, and S
compounds: applications for chemical ionization in se-
lected ion flow tube studies, 1015
Reactivity and binding energies of transition metal halide ions
with benzene, 477
Real-time quantitative analysis of H2, He, O2, and Ar by
quadrupole ion trap MS, 1120
Reflectron MALDI-TOF mass spectrometer, mass correlated
acceleration in, 135
Resonance shifts in the excitation of the n  0, K  1 to 6
quadrupole resonances for ions confined in a linear ion
trap, 577
Resorcarene capsule complexes, alkali metal-mediated, 851
RF oscillator, high voltage, for driving multipole ion guides,
1370
RNA/DNA oligonucleotides, mixed-sequence, electrospray
MS/MS of, 936
SAMs. See Self-assembled monolayer surfaces.
Scanning microprobe matrix-assisted laser desorption ioniza-
tion (SMALDI) mass spectrometry: instrumentation for
submicrometer resolved LDI and MALDI surface analy-
sis, 735
Scoring methods in MALDI peptide mass fingerprinting,
ChemScore and the ChemApplex program in, 22
Secondary ion microprobe ion trap MS, 1099
Self-assembled monolayer (SAM) surfaces, of hydrocarbon
and fluorocarbon, methyl cation neutralization at, 1151
Sequence-dependent fragmentation of peptides generated by
MALDI quadrupole time-of-flight mass spectrometry and
its implications for protein identification, 772
Sequencing of tri- and tetraantennary N-glycans containing
containing sialic acid by negative mode ESI-quantitative
TOF-MS/MS, 1138
SEQUEST searches, Qscore algorithm for, 378
SFC-MS. See Supercritical fluid chromatography-mass spectro-
metry.
Signal enhancement, boundary activated, 650
Similarity index, in spectral comparison, 85
SIMION analysis, of linear octopole from linear octopole ion
trap, 1304
Simple approach for coupling liquid chromatography and
electron ionization mass spectrometry, 265
SMALDI. See Scanning microprobe matrix-assisted laser de-
sorption ionization.
Solution composition and thermal denaturation for the pro-
duction of single-stranded PCR amplicons: piperidine-
induced destabilization of the DNA duplex, 232
Solvation of copper ions by acetone: structures and sequential
binding energies of Cu(acetone)x, x  1–4 from CID and
theoretical studies, 453
Sonic spray ionization, for drug analysis, 204
SORI. See Sustained off resonance irradiation.
SOS: simple interactive program for ab initio oligonucleotide
sequencing by mass spectrometry, 200
Specificity of cyclodextrin complexes detected by electrospray
MS, 946
Spectra, comparison of, similarity index and contrast angle in,
85
SSI. See Sonic spray ionization.
Stability diagrams, in quadrupole MS, calculation with matrix
methods, 597
Stereoisomeric steroids, differentiation by reactions with phos-
phenium ions, 362
STR database, as online resource for characterization of PCR
products using ESI-MS, 87
Structural analysis of underivatized neutral human milk oli-
gosaccharides in negative ion mode by nano-electrospray
MS
application to isomeric mixtures, 1341
methodology in, 1331
Structural characterization and differentiation of modified iso-
meric tryptophans, 1298
Structural elucidation studies on 14- and 16-membered macro-
lide aglycones by accurate-mass electrospray sequential
mass spectrometry, 862
Structural studies on ceramides as lithiated adducts by low
energy CAD MS/MS with ESI, 680
Structure determination, by MS, four decades of, 1254
Study of fast and metastable dissociations of adenine-thymine
binary-base oligonucleotides by using positive-ion
MALDI-TOF-MS, 1052
Sulfinamide cross-linked peptides, CID and MALDI PSD of,
709
Sulfur compounds, CH3OCH2 reactions with, 1028
Supercritical fluid chromatography-mass spectrometry (SFC-
MS), long column, polymer characterization with, 1195
Surface-assisted reduction of aniline oligomers, N-phenyl-1,4-
phenylenediimine and thionine in APCI and APPI, 109
Sustained off resonance irradiation, CID induced by, precalcu-
lating parameters for, 318
Tandem mass spectrometry (MS/MS). See also Electrospray tan-
dem mass spectrometry.
ceramide characterization by, 558
of cytochrome c-cytochrome b5 protein complex, 59
of growth hormone secretagogue: amide bond cleavage and
resultant gas phase rearrangement, 371
guided ion beam, to determine thermochemistry, 419
of ionic and neutral P(OH)2/ in gas phase, 250
of lithiated ceramides, 680
in locating abasic sites in oligodeoxynucleotides, 1418
of protein, 107
in sequencing multiantennary N-glycans, 1138
of singly and doubly charged ions in negative ion ESI MS,
671
Temperature, in alkali chloride cluster ion dissociation, 1388
Temperature-constrained cascade correlational networks, in
bacterial classification, 10
Temperature-dependent H/D exchange of compact and elon-
gated cytochrome c ions in the gas phase, 506
Tetrachloride anions, group 15, thermochemistry of, 469
Tetracyclines, MS characterization of, 543
meso-Tetraphenylporphyrins, -substituted, fragmentation in-
duced by high energy collisional activation, 1427
Thermal denaturation, for single-stranded PCR amplicon pro-
duction, 232
Thermal dissociation of protein homodimer ecotin, in gas
phase, 1432
Thermochemistry
determination by guided ion beam MS/MS, 419
of group 15 tetrachloride anions, 469
ion, 417
Thionine, surface-assisted reduction of, in APCI and APPI,
109
Time-of-flight mass spectrometry (TOF-MS). See also Matrix-
assisted laser desorption ionization time-of-flight mass
spectrometry.
of ,-bis(4-hydroxybutyl)poly(dimethylsiloxane), 170
ion optical elements for, conductive carbon-filled polymeric
electrodes as, 1170
orthogonal, of peptide-peptide interactions, 167
of peptides, 772, 784
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quadrupole, in sequencing multiantennary N-glycans, 1138
Time-of-flight-secondary ion mass spectrometry (TOF-SIMS),
quantitative, of biodegradable polymers, 1108
TOF-MS. See Time-of-flight mass spectrometry.
TOF-SIMS. See Time-of-flight-secondary ion mass spectro-
metry.
Trimethyl borate, gas phase reactions with phosphates and
non-covalent complexes, 1088
Tryptophans, modified isomeric, structural characterization
and differentiation of, 1298
Ubiquitin ions, conformations of, dissociation of, 719
Ultraviolet matrix-assisted laser desorption ionization mass
spectrometry, stabilizing double-stranded DNA in, 1129
Unusually high proton affinity of aza-18-crown-6 ether: impli-
cations for the molecular recognition of lysine in peptides
by lariat crown ethers, 493
Uracil/uracil analogs, acidity in gas phase, 985
Vacuum system O-rings, plasticizer contamination from, in
quadrupole ion trap MS, 901
Validation using sensitivity and target transform factor analy-
ses of neural network models for classifying bacteria
from mass spectra, 10
Visualization and analysis of molecular scanner peptide mass
spectra, 221
Zinc-ligand-hexose diastereomers, ion mobility measurement
and density functional theory calculations of, 284
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